emphasize either individual cognitive processes, such as cognitive constructivism that is concerned with the knowledge construction of the individual, or social co-constructions of knowledge, such as social constructivism that stress the collaborative processes in knowledge building (Windschitl 2002) . However, the many faces of constructivism are many faces of the same head. In essence, constructivism is a view of learning that considers the learner as a responsible, active agent in his/her knowledge acquisition process (Loyens 2007) . In other words, the numerous perspectives on constructivism could be grouped around a fundamental assumption about learning: Knowledge is actively constructed by the learner (Birenbaum 2003; Harris and Alexander 1998; Tynjälä 1999) .
The constructivist learning environment, however, is difficult to characterize and the constitution of the instructional principles of constructivist theory, which guide matters of the nature and quality of educational materials and the learning environment, often remains unclear (Harris and Alexander 1998; Tenenbaum et al. 2001) . Despite many animated discussions, there seems to be no incompatibility among the different existing theories and integrative approaches seem to be developing (Resnick 1994; Tynjälä 1999; Vosniadou 1996) . As such, constructivist theories have led to several applications in educational practice, such as problem-based learning (PBL). In general, constructivist learning environments contain several features that are believed to promote effective learning, which will be discussed subsequently.
As mentioned, the essence of constructivism is that students actively construct knowledge. In other words, the acquisition of knowledge is a process of knowledge construction (Cunningham 1992) . The core element of this assumption is that learners interpret new information using knowledge that they have already acquired. Learners activate prior knowledge and try to relate new information to knowledge they already possess. By doing so, understanding subject matter is a function of knowledge construction and transformation, not merely information acquisition and accumulation (Blumenfeld 1992) . Wheatley refers to this process with the following quote: ''Knowledge is always someone's knowledge'' (Wheatley 1991, p. 13) . In addition, learning that builds on what students already know leads to an increase in not only retention, but in interest and motivation as well (Forbes et al. 2001) .
The importance of cooperative learning is a second assumption put forward by constructivist theorists ). Social interactions with fellow students, teachers, and others contribute to the construction of knowledge (Steffe and Gale 1995) . It should be noted here that constructivists have different opinions concerning the influence of cooperation on knowledge acquisition. However, in general it is believed that social negotiation and interaction are crucial elements in acquiring knowledge (Greeno et al. 1996) . Social interactions among students can also facilitate communication of ideas about subject matter, because their level of understanding is more similar to each other as compared to the teacher's level (Slavin 1996) . In addition, cooperative learning enables student discussions that are indicative for students of their level of prior knowledge. These discussions provide students with both the direction and extent of study that needs to be undertaken to acquire a deep understanding of the subject matter to be studied.
Using one's metacognitive skills to set academic learning goals or, put differently, be a self-regulated learner (Paris and Paris 2001; Zimmerman 1989 ) is another element that is often considered in constructivist theories ). Self-regulation is an umbrella term for various aspects such as goal setting, self-observation, self-assessment, and self-reinforcement, all of which are believed to influence learning. Although all learners are inevitably engaged in some form of self-regulation (i.e., they all plan, monitor, and evaluate their behavior to some degree, Winne 1995), effective self-regulation requires having goals and the motivation to attain them. To be able to regulate your own learning is viewed as the key to successful learning in school and beyond (Boekaerts 1999) . Studies on self-regulation have demonstrated that effective learners possess and use a substantial knowledge base about learning that allows them to organise, plan, and monitor most aspects of learning tasks in a task-appropriate way (Cantwell and Moore 1996) . Further, programs that promote self-regulated learning have been found to be beneficial for students' achievement (e.g., Mason 2004) .
Finally, most constructivists agree on the assumption that learning situations preferably have to resemble real-life or authentic situations. A way to accomplish this is by confronting students with complex, ill-structured problems; similar to the kinds of problems they will face in their future profession. These problems serve as a challenge to students' reasoning or problem-solving skills and as an organizer for their learning (Voss and Post 1988; White and Frederiksen 1998) . Complex problems refer to problems that have many interacting elements and that can lead to multiple solutions; they are not simply difficult problems. By solving problems, learners develop understanding of subject matter. They apply and represent their ideas in a manner similar to the way in which experienced individuals in the field generate and use knowledge (Blumenfeld 1992) . This aspect of constructivist views is consistent with the notion of learning in a context.
Constructivism and new learning environments
Generally, the theory of constructivism is frequently referred to when discussing so called new learning environments. The term new learning was introduced in 2000 by Simons, van der Linden, and Duffy to refer to ''new learning outcomes, new kinds of learning processes and new instructional models that are both wanted by society and stressed in educational and psychological theory'' (Simons et al. 2000, p. 1) . Since then, the term new learning environments has been used to refer to learning environments that intend to develop an educational setting to meet the challenge for today's higher education, making the students' learning the core issue and defining instruction as enhancing the learning process (e.g., Gijbels et al. 2006) . These new learning environments are mainly (but not exclusively) rooted in constructivist theory and claim to have the potential to improve the educational outcomes for students in higher education (Lea et al. 2003) .
Research on the effects of constructivist learning environments
Constructivist theories have been subject to many debates and it is clear that not everyone embraces a constructivist view of learning. Some educators believe that the teacher, and not the learner, should be in charge of students' learning process; s/he should direct and control. These educators also believe that constructivists often do not focus sufficiently on basic academic tasks, whereas too much emphasis is laid on skills (Santrock 2001) . Others have even argued that constructivism is in conflict with human, cognitive architecture (Kirschner et al. 2006 ). However, these discussions are mainly problematic because the starting points are extremes, sometimes even caricatures of traditional teaching (cognitivism) and constructivism, which are presented as inherently incompatible. Focusing on extreme views makes that one inevitably faces the shortcomings of either view, which sets in a movement to the other extreme (Elshout 2000) .
It became clear from these discussions that there appears to be a gap between educational practice and the theory of constructivism and that the different theoretical positions of constructivism, all with varying emphasis, have made it difficult to narrow the bridge between theory and practice (De Corte 2000; Kennedy 1997 ). This gap poses one of the challenges to the constructivist reaction to traditional teaching (Harris and Alexander 1998) . Investigating the effects of constructivist learning environments seems to be a step in the good direction: What happens in constructivist learning environments and does it work?
Previous research has demonstrated that empirical studies regarding the effects of constructivist learning environments do not always show the expected learning outcomes (e.g., Segers 1996) . Possible explanations have been proposed to explain why these learning environments do not always appear to fulfill their promise (Delva et al. 2000) . It has been argued that effect studies do not have to exclusively focus on curriculum features, solely examining if instructional goals have been met and mainly focusing on ''cognitive'' effects such as students' performance. Instead, research should take stock of a broader range of variables influencing the learning process (Loyens et al. 2006) . In other words, understanding and improving educational effects demands a multi-directional approach (Goodyear and Hativa 2002) . This multi-directional approach to better understand the effects of constructivist learning environments is the focus of this special issue.
The authors represented in this special issue come from different backgrounds implying that their views on constructivist learning environments differ. This affected the way they gave shape to their contributions. The influence of constructivist learning environments on aspects of learning besides or on top of achievement will be taken into account. More specifically, factors such as approaches to learning, perceptions of assessment demands, assessment preferences, conceptions of learning, personal and role interest, self-regulated strategy development, regulation and processing strategies, and differences in how students use resources in computer supported collaborative learning environments will be discussed in this issue.
Overview of the studies
In general, the studies of this special issue can be divided in two categories. One category discusses articles focusing on the effects of specific ''constructivist interventions'' (i.e., articles by Baeten, Dochy, & Struyven; Dinsmore, Alexander, & Loughlin; Harris, Santangelo, & Graham, and Hmelo-Silver, Chernobilsky, & Jordan). Articles of the second category (i.e., Gijbels, Segers, & Struyf and Loyens, Rikers, & Schmidt) approach constructivist learning environments from a student-perspective, stressing students' perceptions of assessment demands and students' conceptions of constructivist learning, respectively.
The study of Baeten et al. focuses on the relations between experiences with portfolio assessment in a course that was designed based on constructivist principles, students' approaches to learning their assessment preferences. The findings indicate that students' preferences for student participation in examination and for permanent evaluation decreased significantly. Further, the researchers found that students decreased their deep approaches to learning and increased their surface approaches to learning although the surface approach to learning proved to be a significant but negative predictor for the portfolio assessment score.
Dinsmore and colleagues scrutinized the effects of students' participation in a collaborative, project-based engineering design course on their domain knowledge, interests, and strategic processing. Significant effects were found for students' declarative knowledge, but not for students' procedural or principled knowledge, nor for students' personal interest in the domain of engineering. They conclude that a due consideration of the content under study as well as learner characteristics is pivotal.
In their review article, Harris et al. plead for an integration of multiple theoretical perspectives in order to develop powerful approaches to learning. Advocates of constructivist learning environments should look further than the constructivist theoretical perspective, since effective instruction should incorporate the best of all theoretical worlds in education. These authors support their claim with studies on self-regulated strategy development in the area of writing.
The study of Hmelo-Silver et al. investigated how collaborative knowledge building unfolds and how these processes are mediated. They use Chronologically-ordered Representations of Discourse and Tool-Related Activity (CORDTRA) diagrams in order to demonstrate how visually representing the chronology of tool use and discourse in an activity can enhance analysis of collaborative learning in a computer supported learning environment. Their analyses suggest that an important locus of differences is how students use resources and engage in different kinds of metacognitive talk and knowledge transforming activities, sometimes to the group's detriment.
The article of Gijbels and colleagues looked into the influence of a constructivist learning environment on students' perceptions of assessments demands and students' approaches to learning. Further, the researchers examined how changes in approaches to learning relate to changes in assessment demands. Results demonstrated that a course designed according to constructivist principles led to more deep-level assessment demands. However, this change in perceptions did not influence students' approaches to learning, since students reported more frequent use of surface approaches to learning during the course. The authors conclude that students' initial approaches to learning at the beginning of the course are more determinative for the change in those approaches compared to students' perceptions of assessment demands.
Finally, the study of Loyens and colleagues also starts from a student perspective. They examined how students' beliefs and ideas (i.e., conceptions) about constructivist learning have an effect on their actual study behavior in terms of regulation and processing strategies. The authors conclude that structural relations exist between conceptions of constructivist learning and regulation and processing strategies. Their study also indicates that students who express doubt with regard to their own learning capacities seem to be at risk for adopting an inadequate regulation strategy.
To avoid the reasonable suspicion that two editors who put together a special issue on such a highly debated theme might have an intransigent viewpoint of their own that colors the volume, authors from a different angle were invited to present their considered opinions about the papers in this special issue. In their commentary, it will become clear that sometimes their opinions concur with those of the contributors, but sometimes they do not.
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